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7% pprl & R AR5 YL XF BALB/ ¢ /N R 2
TS A% R A VR F A A58

ade X MWW b

[H#E] BB B 5 areked ppel 3B S ARG QTN RSO G B R H . ik
K FH SPF 446 7% BALB/c Mt/ INERL, B PV A L 7% G B0 R % pEGFP-cl 25 8 TR )2 pEGFP-cl-
pprl FE KB TR AN RBRETILA . 1B HY Co v S k17 4 B HAGT, JE T SR ML 4L Wi Wi 571
6 Gy, WAL S 30 d PN/NEFET 280948 1k ; B 80 W 28 h W Wi &k 4 Gy, FREJS 1.7 .14 .28
35 d WE/NERANELIMS: M i SRR B B AN A P TSR T RS EE 7 0 28 RIS/ BT A A 52
ALk, R FORIESHIE R 50 we/50 wl, HLIZBRIE J9 200 V/em B2 LA 695
i im . pEGFP-cl-pprl &R 41 ok 5% Yo i/ A iR S0 T8 0 30% , o % T B ali I8 43 41
(60.0% ) FIZS#ARLH (63.3% ) (x* =4.90 6.24 P <0.05) , FHAGIRGIH 28 40K 4 L8, pEGFP-
el -pprl 5 [R5 20 b i Y 20 /5 B A1 I P i T 30re HB S 1.7 .14 7128 d 3538 = (F = 16. 26,
8.10.,6.37.10.74,P <0.05) , M/MTEFE RSG5 7 f1 14 KRB &= (F=7.36.5.71,P <0.05),
WRELANAE T 3 AR RS 7 d B (F =18.43 P <0.05 ) ; i Jig 1 BEA0 A 0 T 3 7E IS 56 1
7 .14 28 135 KB E AR (F =3.88.14.91 ,14. 14 .39.86 5. 65, P <0.05; F =53.70 .11.75 .21.78 .
41.40 4.54,P <0.05) ; MEAT AN M PR T- R AE JE IS 45 1.7 .14 Fl 28 KB WK (F = 97.95.56.61 ,
33.55.14.71,P <0.05) , pEGFP-cl-pprl 3 P 55 21 ST 4% e 20 /)N BUM AIE A0 52 U A e S s R G e
ARG e, 538 TR ST AT EREA pprl 3% RS AR HLFL e Xt BALB/c /D BV U IR 05 L B
PIPRAPVE R, S — 2B I RN P 258 T 525 2
[X#iR] miESaTERIE;  pprl 22 ;  BALB/c /MR IEIRAEYY; S0

Role of prokaryotic pprl gene in protecting BALB/c¢ mice from acute radiation injury Shi Yi, Wen
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[ Abstract]  Objective  To investigate the radioresistant effects of pprl gene of Deinococcus
radiodurans on BALB/c mice. Methods Male BALB/¢ mice in SPF level were applied for this work. The
pEGFP-c1 plasmid and pEGFP-c1-pprl gene recombinant plasmid were transferred into anterolateral muscle
of mice with in vivo electroporation technology. The mice were irradiated by 6 Gy ® Co y-rays in whole body
and the mortality of mice was observed within 30 days after irradiation. In addition, the mouse were
irradiated with 4 Gy y-rays and then the peripheral blood cell number, apoptosis rates of thymocyte cells,
spleen cells and bone marrow cells were observed in the days of 1, 7, 14, 28 and 35 after irradiation while
the histopathological changes of lung and testis were observed in the days 7 and 28 after y-ray irradiation.
Results The highest gene transfection efficiency of muscle cells was obtained in a Plasmid injection
amount of 50 pwg/50 pl and electric field strength of 200 V/cm. The acute radiation mortality of pEGFP-c1-
pprl gene recombinant plasmid transfer group was 30% , lower than that of irradiation group (60.0% ) and
pEGFP-cl1 plasmid transfer group (63.3% ) after 6 Gy y-ray irradiation (x> =4.90, 6.24,P <0.05).
Compared with the irradiation group and pEGFP-c1 plasmid transfer group, the WBC count of pEGFP-cl-
pprl gene recombinant plasmid group in peripheral blood of mice was significantly higher in the days of 1,

7, 14 and 28 (F =16.26, 8.10, 6.37, 10.74,P <0.05) , PLT count was significantly higher in days of 7

DOI:10. 3760/ cma. j. issn. 0254-5098. 2015. 07. 002
FeaTH . FEARPERES (81372922)

YEF AN . 215123 JRM R PR 2 ) B 2 S B i 2= B
WEEE . ¥ &I, Email ; fd@ suda. edu. en



- 486 - AR B S B P 4 2015 4E 7 A 35 B4 7 Chin J Radiol Med Prot, July 2015, Vol. 35,No. 7

and 14 (F =7.36, 5.71,P <0.05) , meanwhile the lymphocyte percentage was increased significantly on
the 7" day (F =18.43,P <0.05) after irradiation. On the other hand, the apoptosis rates of thymocyte
cells and bone marrow cells were significantly decreased in the days of 1, 7, 14, 28 and 35 (F =3.88,
14.91, 14.14, 39.86, 5.65,P <0.05 and F =53.70, 11.75, 21. 78, 41.40, 4. 54,P <0.05) while the
apoptosis rate of spleen cells was significantly decreased in the days of 1, 7, 14 and 28 (F =97.95,
56.61, 33.55, 14.71,P <0.05) after irradiation. Finally, the radiation histopathological changes of lung

and testis of the pEGFP-cl-pprl gene recombinant plasmid group were slight and easy to recover.

Conclusions Transfection of pprl gene of Deinococcus radiodurans by in vivo electroporation has significant

protective effect on the acute radiation injury in BALB/c mice, which may have important clinical

applications.
[ Key words)]
Acute radiation injury

Deinococcus radiodurans; pprl gene;

M} 58 4 25 BR B ( Deinococcus radiodurans , DR) F&
RN 1E & 300 T 8 5 e s i A =z — 1
PR HC S | B R | 5 AP R S R A 5 S R BOE A AR
RO BB SR T, T A R A 52 R O AR W o R
SEFIAEE TR 3 56T pprl Ji DR J2 i 4 ot
A BRI DNA #0518 2 AP iy ST SCEE , n]
300 Ao 945 i 4 AT BRBAT rec A pprA G5 LR 1 A M
T L B AR S S R A9 DNA #0020 BiseE
B RE DR e AR R B A 1T, AT LA 5 DR M T 1
SHOULE' BRI, TR A Y S B A X K
Pl R AESER R A M LA R B K25,
JE A% pprl FEHBET A BALB/ ¢ /N BUIFTEHAR N &
PR B4 B 324 i R UL P A S SCHik i
1, ARSI R N R B Y foR AR S FE A
pEGFP-cl-pprl 3% [ B #% % ik B K7, 5 e 5]
BALB/ ¢ /N, SR FH 2 Bl 2B W) 27 46 b, B9 D
1% pprl B PRX iR 45 B IR FL 30 W) 2 R 5 Y
B4

MRS Tk

1. J5UKL: pEGFP-cl-pprl ELAZ 3 1k 2 44 iy A 52
B A R AE

2. FEH S BRI a4 &
i QIAGEN A ], TR & A m s YL
B & A BRA A, 16 R IE 5 AL (ECM830) 11
H 3 BTX A A, IR 453 B A0 B RN 5 A
Al YA ( Cytomics FC500) 1 H 3£ [E Beckman
YN

3. SEHeEhY) N o3 2H  SPF R4l 2 BALB/ ¢ I
PE/NEAE 178 H, W 3 T v SE S s A FD
6 ~SJEAWA KT (18 +2) g, 2 | JAE N WA TR, Bt
/NERFH B AL B 7 3 1k o0 Ry TR e 7l e (8 ),
FET-FMMERAL (90 H) FITBCF RN WA 4H (80 H) .

BABL/¢ mice;

In vivo electroporation ;

Hodr FET AR 90 H, ok 3 A4, Hali E i)
2, e a3 3R pEGFP-cl fYas 34 | 5 s pEGFP-
cl-pprl FUFEFEIRZH 240 30 H; il 3 58 4
SN R (CRIEGT) S H, Bali RS2 | 28 2 AR gl il
LA 25 H

4. FORIERE N ASFESR R TN B R
i) pEGFP-c1-pprl JBUKL 1 g/l 4350 1 /I U R
JRERTALA, FESS 1 min J& , ] ECM830 U7 {4 L Rl 7
MG T ARFE R R, F Y45 24 h bsE/N
B, T S 5 A UL R AR vk o B0 -, FH 't B
WMEL GFP 11 %¢ 6ok B2, 1) 2 =5 41 o ki pEGFP-cl -
pprl VEGS S AR S AR AR R ST SR
L RIS 2850 07 R 2 119 235 3 4R 20 R B 35k R 24 3 )
THERT 24 h 4 Fi ki pEGFP-c1 HIH 4 Jfi ki pEGFP-
cl-pprl DA (50 we/wl) G AN BUBERTIL,
1 min J5 ] ECM830 77 {4 3L 5 AL DA fe i b
o AT

5. HRGFZ A TR N K 2EY Co y U8 HRIT, W i 541
HE N 0.38 Gy/min, 56T F W5 4L W Y 571 &
6 Gy, FUE 5 MER L SR M 4 Gy,

6. FET-FMEE . Bl R A | 25 2 A 4 i 3k
ZH/INERL, 28 y 514k 6 Gy IG5 T RE =+, W
%230 d, BERIDsR/NRINBET 15 ML

7. /ANERAE IS BRI . N B 28 y S 2R R O
4 Gyla 43 TS 1.7 .14 28 F135 d /N BUAR BR
I, & EDTA BYHTEERE rh, FH I8 20 53 B A
A& WBC PLT FIjtk EL 4052548

8. /N B F | LA B 28 400 R 1S B A0 R R R
R, /N 28 y SR IR AT 4 Gy J5, /B TREJS 1.7,
14 28 F135 d /INEALSE , BUK BRFIIGNE 2 T 2 ml PBS
R R T L A B A R, OB 1 ml
PBS whEHHEEs , il B B AN M SR A AR, K iR
PRI B A2 6.5 em |2 000 r/min, Z5.0>5 min
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Je HPBS Uk 1 W, K RRE B0 3 B, N3 ml
Tris-NH, Cl /¥ (pH 7. 2)IR%),#H 5 min, BT
Y, SR 5 N PBS = 10 ml "k, B0 U B 4 g
(1~5) x10° 4>, A 500 wl A Annexin V 454
B, BN S pl Annexin V 15 wl P10
TEIFE 10 min , 267 240 A {SURG

9. /NELALZUASE OBy g O E . X BE A1/ B
3 U KRbBES B | 520 s Bl R 2 AR A A
FEI Ay 0 T RS 5 46 7 T 28 KA 5 H/NE
ARFE BB SV A B B e, A AR
TRELE A,

10. Giit2pab B BRI x £s Fon, R SPSS
16. 0 GE i 40F X ifin 52 A0 40 08 T b A7 B R R
T3 25500t R B SE B B0 64T LSD ki, /N ERA:
RN R Log-rank 3, P <0.05 NEFAH
IR,

& =R

1. /N RUULA ZH 4L GFP 43 (0,9¢ 08 B 1 i
S TR T S 70 A L B R SO T A R
(50 wg/50 pl) B, Bl 5 HL 37 B S K, /N BRI 4
210 GFP 12 60 BE A Wi G 3% , T 200 V/em B35
S ik, 2 5 B A H A 0 B K, GFP A 28 ot i 3
ST s HL 37 98 J — 5 (200 V/em ) , Bl R TE
SRR I, /N UL 4140 GFP %€ 58 i 1%
WA T VRS N 50 wg PSRRI R | 22 J5 1 m
HSR L, GFP (5 s 3 I imi Bk, Bk, R T
R NS ZE RIS 3550 00 % A R 1) A 2 R 2 R e
PRI ZH 3 59 500 42 50 we/50 wl, i ECM830 i 4
LS AL T oL 3738 % 200 V/em , 1542 50 ms, Jil
1 Hz WLk R 8 4>,

2. /NREZIRERBET -3 A/ R E 6 Gy v 3T
LIRS T 30 d N LAl RR IR 25 2R A A R IR 21
INERFET 35K 60. 0% 63. 3% F130. 0% , 5 X
PR ZH /)N R4 T S5 A o 4l L S5 44 0 2 3 A A 3 e
K, E 5 G5 H%E L (x* =4.90.6.24,P <0.05) ,
2 AR /INRAE T R 5 A B AT A L, 22 7 45
B, 3 AR T Z2E T THRYE
15 di .,

3. /NERAME L A ITEL .4 Gy v SRS
2 2R/ INERAS [R) B[] 470 8 0t 1 200 5 7 A2 Ak D
1, MFEALBE 1 d, & 4H/NR 4N e
YHRLT BT IR BEAR, IF T RS 7 d BE R /X, 14 d
TR, %235 d IR TEH S TERR IS 1.7 .14 F128 d,
B PRI ZH /0N BRUAM 0t 1 200 3 5B S v Bl e
FA, E2RAH I FE L (1 =3.53.3.34,1.69,
3.96,P <0.05) ,JF AUl & T 8R4, 2R A%
T L (1=4.21.2.65.2.37 2.48, P <0.05); 5
Pl HE G AR ZS BRI AR F, ZE RS 1.7 014 F1 28
d, F 3R AL/ A I 40 o b, 22 R A S
eFE X (F =16.26 8. 10 .6.37 .10. 74 ,P <0.05) ,

4. /NEAMNE MmN ITEC4 Gy v SRS R
JIN R[] Bsf [] i A7 o i dfi /N A0S AR T 3 2
WS 1 d, & 20 /N By A0 JE I /N A 4534 H B R
X, FIRIE 7 d BEEREAL, 14 d FFRIKE , 235 d
YR TEH AR IS 7 F1 14 d, 5L PR 20/ BRIl i
ANHRTT RO B T LAl R A, 2 R A SRR
(1=2.82.1.86,P <0.05) 3 HBJ i & T 25 ah ik 4
ERAGIHFE N (1=2.62.2.41,P<0.05); 55
ol RS2 A2 2R AR A AH B, B SR PR 2 /N BRI
INBCTHECEE 7 F1 14 d IR BE DT A, 2 57 A
Gt L (F=7.365.71,P<0.05),

R AR )/ AT R I AR AR ( < 10°/L,x +5)

21571 R 1d 7d 14 d 28 d 35d
X R ZH 5 4.88 £0.54 4.88 +0. 54 4.88 +0.54 4.88 +0. 54 4.88 +0. 54
PR RS2 5 1.18 +0.34 0.85 +0.28 1.92 +0.23 3.03 +0.41 4.55+0.77
25 AR 5 1.12 £0.27 0.81 +0. 47 1.61 +0.32 3.37 0. 64 4.60 £0.52
LR 5 2.09 £0.29" 1.60 £0.26"™ 2.57 £0. 64 4.35+0.28% 5.11 =0. 34

e 5l HRSAE HE0 =3.53 3,341, 69 3. 96, P <0. 05 ; P A5 AR AL 0 =4. 21 2. 65 2. 37 2.48,P <0.05

F2 BUSASIE WS ] N BN RO 2R ( x 10°/L,x £5)

20 51 R 1d 7d 14 d 28 d 35d
Xof HE2H 5 839. 60 =70.23 839. 60 =70. 23 839. 60 =70. 23 839. 60 =70. 23 839. 60 =70. 23
Bl 5 534.33 +71.02 335.40 +68. 53 408.40 +77.77 531.20 +85.32 821.77 £99. 22
2SR 5 522.25 +56.72 368.20 +78. 57 369. 60 +77. 67 525.40 +80. 27 837.20 +96. 19
LA 5 545. 60 +69. 47 511.80 +84. 11 543.00 +98. 37 652.00 +87.70 867.41 £99.92

. SR IR 2H e 0 =2. 82 1. 86, P <0. 05 ;> 528 8R40 L8, 1 =2. 62 2. 41 ,P <0. 05
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5. /NP MR CL A0 AL 535 .4 Gy v ST R
SRy =R N CIEE NS S WA N =04 W (1 W 1 NS e R i
W3, 3 AL IRIS 1 d A4/ A1 E i ik
ELARAE A A3 R X AR OF T RS 7 d B 2R,
14 d FFIRIRE , 2 35 d IR IEH s EIRET d, % 0k
PRI ZH /N BRLU A T i 3k 8 448 B 3 23 W Sk vy T Bl iR
BHH, ZERAGHFE L (1=3.70,P <0.05) , 3 H
WIS T2 8 d, 2R A7 L (1 =4.30,
P <0.05) ;5 Hafi B8 5 2 il 2s a7 AR 4l A1 L, % 3k X
ZH/INERA MR bk EL A0 L 5 R AE T d > R
GiitrE X (F=18.43,P<0.05)

6. /NRIIRZBAEII T3 .4 Gy v SIS AR
Pt ] /0 BRUR i 200 PR R T R AR WL 4, 3k 4
ALHL RS 1 d A 200N BN AR 4 A 0 T R 18 1 B
ML TG 7 d S E A, 14 dTFRIRE 2
35 d AWK E IEH; fEME 1,714 .28 F135 d,
pEGFP-c1-pprl FE [K 4% YL 21 /|N [k Ji 40 i 3 1~ %6 B
BALT A MG, ZR A5 FE X (1=1.89,
3.86.5.15.7.15 2.26,P <0.05) 3 H7E MR )5 7 .14 .
28 F135 d AR T KA, ZRAS I E XL
(1=3.732.94 4.64 2.75,P <0.05) ; 5 5.4} B8 5}
N7 ARG AR L, RS 1.7 14 28 135 d, 535
PRI ZH /)N Bl e i 240 R O] T 088 e M 2/ T O3 P A 22
SHEG I FE L (F =3.88,14.91 14. 14 .39.86 ,
5.65,P <0.05),

7. NEMIEARIE I T 4 Gy v LIRS AR H
A1) /N U AR I PR TR A AR5 T2 5, &
5 AT, RS 1 d 25 410N BRI At L o 755 34 1 B
FLOFTHRE 7 d ¥ 2R EHE, 14 d TFRKE, 2
35 MR IEH RIS 1.7 .14 F1 28 d, pEGFP-cl-
pprl 38 R 5% Y 28 /N BRI 20 A 0 T 3R B R AIG T 2Rl
WA, 2R A8 L (1 =12.50.7.36 7. 38,
4.19,P <0.05) 3 HH Bk T #8kdl, 2R A5
o (1 =8.15.8.26.5.42 3.31,P<0.05); 5
BALl; R G A R 28 AR L AR L e R DR 20 /N BRI 4
MO TR AE RS 1.7 .14 F1 28 d BRI &, (2
WERELSTFRWA, ZFARITFEL(F =
97.95 56. 61 33.55 .14.71,P <0.05)

8. /NEEREAMIII T4 4 Gy v ST GHE A
(] B) /N R BE AN R TR ARk B TR 6, i
6 AN, BRJS 1 d #5417 VB SEA0 M 08 TR 35
PTG 7 d R RE1E, 14 d FFRIKE 35 d
WA IEH  7E UG 1.7 .14 .28 #1135 d, pEGFP-cl-
pprl & R % G20 /)N B BE A0 B 08 TR B B IR T e el
MO, E AR E L (1 =11.43.3.06 4. 23
7.60.2.01,P <0.05) I HAEM)F 1.7 .14 F128 d B
BALF S R, ZR A S22 E X (1 =5.08,
4.00.6.55.5.44,P <0.05) ; 15 B 4l 0 5 20 125 2%
IR L FERRS 1.7 .14 28 F11 35 d, S LR 2 /N B
B RE A L TR = B D T AL, = R A ST

R3S AR ]/ ELUOME L AR T3 3R (% ,x £ 5)

20531 A 1d 7d 14 d 28 d 35d
Xf R ZH 5 72.72 +9. 80 72.72 +9. 80 72.72 +9. 80 72.72 +9. 80 72.72 9. 80
LR 385 5 50.27 £6.95 27.16 £5.36 55.32%6. 10 67.46 £5.06 72.03 +6. 14
25 BARA 5 53.55 +£5.92 24.68 £5.21 56.04 +6.49 67.80 +4. 14 71.97 +7.01
R A 5 52.68 +5.06 43.78 £5.65% 64.02 +4.54 70.88 £9. 11 73.57 +7. 17

e SR RS R, =3.70,P <0. 05 ;" S #iik 4l bR 1 =4. 30,P <0. 05

R4 MUTALE ]S U R0 98 T AR AR (% ,x £ 5)

21571 AL 1d 74d 14 d 28 d 35d
X R ZH 5 3.07 +1.02 3.07 £1.02 3.07 £1.02 3.07 £1.02 3.07 +£1.02
PRl RS2 5 6.28 +1.17 17.51 £2.56 13.00 = 1. 46 8.93 +0.25 4.33 +£0.80
25 AR 5 5.58 +0. 84 16.23 £1.95 12.14 +2. 87 8.47 +0.91 4.43 £0.70
SRR 5 4.16 £1. 56" 10.70 +1. 68 6.57 £1. 60 5.00 £0.92% 3.20 £0.33®

e S HRGTAH E0 = 1. 89 3. 86.5. 15.7. 152,26, P <0. 05 ;" 5 FARL L4 1 =3. 73 2. 94 4. 64 2.75,P <0.05

R5 MUSASIEIS AN UM RGO T A A2 (% ,x £ 5)

20 5] R 1d 7d 14 d 28 d 35d
pogicE::| 5 3.46 £0. 40 3.46 0. 40 3.46 £0. 40 3.46 0. 40 3.46 0. 40
PA.Al R A 5 12.89 +0. 96 17.75 +1.70 12.53 +1.54 8.40 £1.30 4.33 +£0.71
25 AR 5 11.55 £1.39 16.96 =1.28 11.89 £1.91 7.83 £1.51 4.20 £0. 66
SRR 5 4.14 £0.74% 9.70 +0. 83 5.81 +0. 36" 4,20 +1.15% 3.67 +0. 60

1 5 Bl BRI 2H LU #R L0 = 12.50 7. 36 7. 38 4. 19, P <0. 05 ;" 525 k40 e 4% 1 =8. 15 8.26 5. 42 3. 31, P <0. 05
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R 6 MANLAIE AL/ B BEA 0 TR A AR (% L £ 5)

20 3 A 1d 7d 14 d 28 d 35d
pugiisEicl 5 5.26 +0.98 5.26 0.98 5.26 0. 98 5.26 0. 98 5.26 0.98
Pl AR A 5 11.86 +0. 49 16.97 +3.38 13.35 £2.72 10.07 +0. 85 6.20 +0. 85
k-1 N 5 10. 67 1. 07 17.05 £2.30 13.23 +1.65 9.53 +1.20 5.40 0. 57
IR 5 7.19 £0.51% 10.04 +1.99% 6.51 +0. 66" 5.06 +0. 76" 4.30 +1.40°

T A FR AT 2H F A, e = 11,43 3. 06 4. 23 7.60 2. 01, P <0. 05 ;> 523 B (A YL 21 1L 48 ¢ = 5. 08 4. 00 6. 55 .5. 44, P <0. 05

| Y SRl SR RS »

52 L S AR A2, 3
;‘nmn%; o e
\ !g»*‘“‘ A ek

Ny 4 l;::’f& :
*‘ ";"u:".“* 2 .
IHAY 79 .*

@thn

T A HIER /N RITIEZA I R, B ~ D 435I B85 7 d SRAiIE 2 23 8RR e BN AL/ BB IEZH 2300 )
E~G 385 28 d iR 2 28 4Rk B L 2/ RURTIE D) A
1 /NEUMBEASURBI A HE x 100

B T
G ou

A HIER/NREEALHS I A, B ~ D 2B IRUG 7 d BAsi BRI 4 28 B S BRI 2/ RSB AL 2
E~ G 43510 UG 28 d BB ST 4] 28 ARl FE 3N AL/ RS L4128 |
2 NRUEILALUREBYI A HE x 100

RN (F=53.70.11.75.21.78 41.40 4.54 P <
0.05),

9. /N ERU FIE ey BB 4K, « 4% 2H /N BRI 7 N
28 d iR H A AL DL 1, Bl R 2H /) B
FHE 7 d, e RE A Fe 0l ™ 2L A ih
T IATBE K ™ 8 s 25 AR /N U /S 7 d, 2040
B L FE G 2 Il L K I, e BRI
ZH/INERIRSRT S 7 o, M0 6 40 O A 7 1 A B SR
H ZS AR A LA i IR B EE K b
Pl REATAH | 28 AR /IR AT 528 d, ZE A0S

U/ i T [R] B K e, R 88 A AR JRE G 9 37 R AR
¥ pEGFP-cl-pprl 3R 4 L2 /N RS/ 28 d, 41
YRS 0D it I [R] B 4 1 J5E | 20 2L 2 g B A
PR IEH

10. /NS L AR A . & A1/ RIS 7 Fn
28 d S 1= R TR 2, M2 i, g
J& 7 d BRG] 28 SR SRR T AR
B R HF AN M ZE 40 R T, K 540 it B 45 O 1 20 i
ARPESRBE Bk /D, e (]I 25 6 A I P R R TR
Y, S R AL IR S 28 d I, PRl IR G e
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s AR Y] 23 X 36 22 T 5 DR 2 /N B A
T HE G /N R SRR A P A 5 AL, 45 BOR Tt 4 i
HES B ST 22

i

H R S TE 2 N SIS 22 % R A T T o B R 4
AR TR) I, 2% b % 5 0 S S O A W kA, G OR R
H, A ST 2 | R ) )t Sl R N TR 1) 22 e i e 40
(acute radiation injury, ARI) ., ¥4, A T W X4
RPN A8 B KA 4K, 20tk U R
NERST R kR AN SRR R < SR ISk R O
(R ST, , Y24 DG SCHER AR A 2D o T 8 S 4 Bk TR K
50 AAEA, Tid 4 59 27 BREA pprl JE P K LR Y
e LTRSS AL B0 5E 22 )5 BT I AZ An L N B
T4 S A BRI [ S KA I R ST AL
UEAF R AT R W, T 48 5 5 BRI pprl 5 R % G %)
BALB/ ¢ /)N 2 O 400 BAT 35 R By 34
FAU A e R b WA AT PO AR IE Y
i 4 5 45 BR B pprl 5 DA X 4 5 #50E% ) SPF 4
BALB/ ¢ /NI 45 5t By 47V T, 45 & 38 1l 56 9% R 40
(AR A, , T 25 B Y AR A 3 — 20 e WD T 4
AT BKT pprl RO IR EL Sh ) ) PR SR

TR SE DR FL 2 Y3 3k L U FR 3 1% R () A R
HMEH BN S A TR IR S E . T E
BN I —Fh AT AT PR 1 e AR G Ty 1, © Ak
I FAR Z U B EAs 1 pprl BB T4
SIAFERTE DNA 0018 5 0 SR N AR DFFE R 5K,
UL T pEGFP-cl-pprl )52 % 40 I B 58 5 o o 44
S, 2 A DNA 0SSP . w7l e i s G mT
VRSO E R ARL, #EM5 R 2 6 B B8 se T
I, BALB/c /)N BRUOGH 4 S5 A 4 508K A S 3
I pprl BEPRE Gy 2 /)N B L T 30 B TG T Pl R
S e s AT e, R ] pprl ik PR B B G 31N
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